The syndrome of basilar-vertebral insufficiency has come to be recognized over recent years as a common cause of recurrent transient disturbances of brain-stem function. Kubik and Adams (1946) suggested that variation in the neurological state in patients with basilar occlusion could be explained on a haemodynamic basis. Denny-Brown (1953) and Millikan and Siekert (1955) emphasized the syndrome of basilar-vertebral insufficiency and described cases confirmed at necropsy. Diagnostic aids are on the whole unsatisfactory, for the demonstration of stenosis or occlusion of the basilar artery by vertebral angiography is a procedure not without risk in arteriosclerotic patients (Hauge, 1954) . Deterioration after vertebral angiography is not uncommon and has been attributed to vasospasm in the basilar-vertebral territory or, alternatively, to small particles of thrombus being dislodged from the surface of atheromatous plaques. Neurological deterioration following the retention of contrast medium in the small vessels of the brain, such as described by Northfield and Russell (1937) , where Thorotrast was the medium employed, is less likely to occur with the improved contrast media now being used. Retrograde subclavian angiography obviates the necessity for puncturing the vertebral artery, and with this technique the origin and course of the right vertebral artery is demonstrated. Unfortunately, adequate filling of the basilar artery along its whole length is difficult to achieve using the subclavian route, and, furthermore, filling of the upper basilar via the posterior communicating and other collateral vessels makes the interpretation of the angiogram difficult (see Case 2). Bauer, Sheehan, and Meyer (1961) studied 71 patients with cerebrovascular disease, using percutaneous carotid angiography and either subclavian angiography or brachial catheterization without serious complication. It was the paucity of simple diagnostic aids that prompted the present investigation into the electroencephalographic changes associated with brain-stem vascular syndromes.
A number of reports have appeared in the literature describing a variety of changes in the electroencephalogram associated with vascular disease of the brain stem. Watson and Adams (1951) described the case of a patient with upper basilar thrombosis whose fluctuating level of consciousness was accompanied by the development of slow-wave abnormalities, subsequently reverting to normal. Roger, Roger, and Gastaut (1953) concluded from their studies on 36 patients with brainstem vascular disease that the electroencephalographic changes could be subdivided into (a) modification of background activity, which included fast a-rhythms, 8-activity, and spikes; and (b) slow waves, either unilateral or bilaterally situated. Markovich (1958) found no significant abnormality among the 12 cases he studied. Tucker (1958) Williams (1961) , and a more detailed review is made by Williams and Wilson (1962) ; it is therefore not necessary to enlarge on the clinical features.
The electroencephalograms used in the present study were routine recordings made on an 8-channel Ediswan apparatus.
Hyperventilation was the only activation procedure employed unless otherwise indicated. Recordings from 40 patients were reviewed and 19 were judged to be within normal limits ; many of the patients had repeated records. In 13 patients the principal abnormality was slow-wave activity (2-6 c/s) over the temporal lobes. Bitemporal slowing was seen in nine cases, of which five were asymmetrical. This asymmetry has been noted by previous authors, and Meyer et al. (1956) Examination of the limbs revealed bilateral ataxia and pyramidal signs, more in evidence on the right. Radiographs of the skull and chest were normal, as was the cerebrospinal fluid. A right subclavian angiogram showed that the right carotid and vertebral arteries were normal, but filling of the proximal third of the basilar artery was not obtained. The distal segment of the basilar artery could be seen to be filling via the posterior communicating arteries (Fig. 1) . A left vertebral arteriogram carried out later confirmed complete proximal basilar occlusion (Fig. 2 ). An electroencephalogram recorded soon after admission showed paroxysmal slowing 2-3 c/s in both temporal regions (Fig. 3) . Over the course of the next two months dramatic improvement in the neurological signs occurred, although emotional lability was still in evidence. The electroencephalogram returned to normal within days. Fig. 4 Electroencephalogram showing slow-wave changes over the temporal lobes.
response previously noted had returned to normal. Pyramidal signs were apparent in all four limbs, the weakness being more in evidence on the left. Co-ordination was impaired bilaterally but there were no sensory signs.
Skull and chest x-ray films were normal. The E.C.G. confirmed the presence of a recent myocardial infarct. The W.R. and Kahn test were negative and the findings on lumbar puncture were within normal limits. The electroencephalogram (Fig. 5) showed bilateral slow-wave activity in the range 5-6 c/s, more marked over the temporal leads. The records of this patient also showed paroxysmal frontal slowing 2-3 c/s. No angiograms were carried out and he was transferred to another hospital; unfortunately no follow-up was possible in this case. (Fig. 6) . At necropsy old cavitated softenings were demonstrated in the basi-pontis, producing extensive destruction (Fig. 7) , attributed to atherosclerotic lesions in the vertebral arteries. The basilar artery showed only minimal atherosclerotic changes.
Discussion
From this and previous studies there can be no doubt that brain-stern ischaemic syndromes are accompanied by electroencephalographic changes in a significant number of cases. Over 25% of the present series showed temporal-lobe abnormalities, which is to be expected from the territory supplied by the basilar-vertebral system. The sites of lesions or ischaemic areas responsible for the production of abnormal rhythms are for the most part above the level of the pons. Lindsley, Bowden, and Magoun (1949) found in e ental animal that lesions made in the medulla and pons were without marked efect on the electroencephalogram, whereas with mesencephalic or diencephalic lesions the low-voltage fast activity was replaced by abnormal slower rhythms. The changes produced by brain-stem lesions are attributed to damage to the reticular activating system. Thalamic lesions may contribute to the dectroencephalographic abnormality, since the posterior cerebral arteries supply the posterior part of the thalamus. A further possibility is thAt electroencephalographic abnor-!t,;C;,j.S.,.e,,!E, A.;.; I I | | siL. 
Summary
The electroencephalographic changes associated with the major and minor syndromes of basilar-vertebral insufficiency are reviewed in 40 cases. Nineteen of the recordings w-e assessed as being within normal limits. Among the abnormal malities, temporal-lobe disturbances were the commonest find-.:' ing-13 out of a total of 21 abnormal records. The imporr-; tance of recognizing the occurrence of focal disturbances i' the electroencephalogram in association with the syndrome of basilar-vertebral insufficiency is stressed, for angiography and air-encephalography are poorly tolerated in these patients. The high incidence of normal records and the non-specific nature of many of the abnormalities limit the value of the electroencephalogram, but nevertheless in some cases it provides useful additional information. 
